There have been many scanning electron microscopic studies on the lingual dorsal epithelial surface of mammals (Graziadei, 1969; Svejda und Skach, 1971; Yoshioka and Muto, 1976; Kessel and Kardon, 1979; Shimizu et al., 1979; Kobayashi and Shimamura, 1982 ; Steflik et al., 1983; Iwasaki et al., 1984a, b) and amphibia (Graziadei, 1969; Graziadei and DeHan, 1971; Miring and Andres, 1976) . However, few scanning electron microscopic observations have been reported for the lingual surface of reptiles. The purpose of the present study was to observe the intact real surface of the lingual dorsal epithelium of the Japanese lizard, Takydromus tachydromodides.
For this purpose, the mucus covering the lingual epithelium was removed by acid hydrolysis Employing the same method as in previous studies (Iwasaki et al., 1984a, b) .
Materials and Methods
Tongues from three male and three female adult Japanese lizards, Takydromus tachydromoides, were used. The animals were perfused from the heart with Karnovsky fixative containing glutaraldehyde and paraformaldeyde under ether anaesthesia.
15
The tongues were then removed and refixed with the same fixative. After rinsing in 0.1 M cacodylate buffer, the materials were postfixed in phosphate-buffered 1% osmium tetroxide solution at 37°C for 2 hours , and treated with 8 N hydrochloric acid at 60°C for 30 minutes to remove extracellular attached substance by acid hydrolysis. This was followed by dehydration, critical point drying and gold-ion sputtering in that order. Finally, the specimens were observed by scanning electron microscopy.
Results
The tongue of this species is long and slender with a bifurcation in the anterior one third. The posterior two thirds are wider than the anterior part. A transverse depression, making a distinction between the bifurcation and the posterior area, was found to be located in the marginal region between these two areas (Fig. 1) . The surface of the bifurcation was flat from the tip (Fig. 2) to the base (Fig. 3) . Abundant scale-like papillae were closely arranged on the middle dorsal surface. The interpapilar epithelium was deeply sunk. The paillae near the median line revealed a fan-shape, and those in the lateral dorsal surface formed transverse long protuberances in rows. Both types of papillae were inclined towards the back (Fig. 4) . The fan-shaped papillae usually had a cusp. A few circular swellings and abundant pits were scattered on the surface of the papillae. The basal width of the pailla was about 200 pm, and its height was 200 to 300 pm (Fig. 5) . The long protruding papillae in the lateral dorsal surface had many notches on the apical edge. The height of these papillae was 150 to 250 pm. A few circular swellings and abundant pits were also distributed on their surface (Fig. 6) .
At higher magnifications, well developed microridges were found to be widely distributed on the surface of the epithelium in the anterior bifurcation. Cell marginal thickening was clearly observed (Fig. 7) .
Ring pattern microridges were widely distributed on the surface of the scale-like papillae of the middle one third area. Cell marginal thickening was clearly observed. The diameter of the rings was about 0.5 /um (Fig.  8) . The dorsal surface of the posterior one third formed transverse ridges. The part of each ridge on the median line was located ahead forming an arrow-head pattern. Many pores were scattered on the frontal and dorsal surface of these ridges (Fig. 9) . Such pores were very sparse on the rear surface of the ridges (Fig. 10) . Some of these pores did not have any attached substance on their surface, and contained compact materials inside (Fig. 11) . Globular mucous substances were attached to other pores and often linked together (Fig. 12) . The surface around the pores with and without globular substances showed a fine network pattern (Fig. 13 ).
Discussion
Usually, the oral epithelial surface of vertebrates covered with mucous substance in the living state. This is one reason for the difficulty in observing the real epithelial surface of the oral cavity by scanning electron microscopy in vertebrates. Especially on the lingual dorsal surface, abundant mucous substance tends to pile up on the interpapilar concave surface. Recently, it has become possible in mammals by employing osmium post-fixation and hydrolysis to remove the mucous substance from the dorsal surface including the interpapilar surface without damage to the epithelial cells themselves (Iwasaki et al., 1984a, b) . In the present study, therefore, the same method as used in mammals was applied to the tongue of a reptile, the Japanese lizard, Takydromus tachydromoides. The results of this study show that the mucus could be removed almost completely from the lingual epithelial surface and the damage to the cell surface itself was not so distinct. Based on these findings, it is concluded that acid hydrolysis after osmium post-fixation at a higher temperature than that of the ordinary method may be effective for the removal of mucous substance from the lingual surface of the Japanese lizard.
A general view of the tongue of some reptiles was presented by Goin and Goin (1962) . However, few studies have been made on the tongue of reptiles by scanning electron microscopy. The present results demonstrate that the lingual dorsal surface of the lizard abounds with lingual papillae as it does in mammal (Svejda und Skach, 1971; Yoshioka and Muto, 1976; Kessel and Kardon, 1979; Shimizu et al., 1979; Kobayashi and Shimamura, 1982; Steflik et al., 1983; Iwasaki et al., 1984a, b) and amphibia (Graziadei and DeHan, 1971; Graziadei, 1975; Daring and Andres, 1976) . However, the situation must be examined in more species of reptiles.
Microridges are widely observed on the lingual dorsal surface, especially the interpapillar surface, of mammals (Iwasaki et al., 1984a,b) . The present results indicate that microridges are also widely distributed on the lingual dorsal surface of the Japanese lizard, and that uncommon ring pattern microridges are widely spread on the surface of the scale-like papillae. Fahrenbach and Knutson (1975) considered that microridges represented an adaptational structure of the epithelium to friction, while Sperry and Wassersug (1976) suggested that microridges might play a role in holding mucus and appeared to facilitate the spread of mucus. In the tongue of the Japanese lizard, microridges might also be suitable structures for the holding and spreading of mucus on the epithelium. Apex of the bifurcation. The surface is flat without papillae. X 1300. Fan-shaped scale-like papillae near the median line. This type of papilla has a cusp (thick arrows). A few circular swellings (curved arrows) and abundant pits (thin arrows) are scattered on the surface of the papillae. The basal width of each papilla is 200 to 300 Aini. X 320. Long scale-like papillae on the lateral dorsal surface. Many notches are arranged on the apical edge of the papillae (thick arrows). The height of these papillae is about 200 gm. A few circular swellings and abundant pits (thin arrows) are observed on their surfaces. X 540. Higher magnification of the epithelial cell surface of a fan-shaped scale-like papilla. Ring pattern microridges are widely distributed on the cell surface. The diameter of the ring is about 0.5 Am. X 10000. 
